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(57) [Abstract] 

[Objective] Offer of cleaning sheet and its manufacturi 
ng method which possess specified strength, are 
supenorin and dust-trapping ability. 

[Constitution] As for cleaning sheet 10 of this invention, 
mesh sheet 1 1 and fiber assembly 14 is unified by 



5J H ^ V ™ 1-5 (There may be errors in the above translation ISTAcannot 
beheidhable for any a^trur^t remits use. WW^ 



P.l 



JP 93056902A Machine Translation 



- h 1 5 lc£t L T±fE§£ Iy-hl2 *{*A<itRM* 



10A 14A14B 




interlocking of fiber 1st sheet 1 2which, partially being 
connected said 1st sheet 12 by 2nd sheet 15 of heat 
shrink sheet, withthe cleaning sheet which was formed 
unify, relatively small multiple first uneven part 14A, 
thel4B is formed by surface to above-mentioned 1st 
sheet 12 , second uneven part lOAand 10B where above- 
mentioned 1st sheet 12 entirety is large relativelyvis-a-vis 
and above-mentioned 2nd sheet 1 5 are formed, 
denselymakes feature. 
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[aaim(s)] 

[Claim 1] Mesh sheet and fiber assembly partially conn 
ecting 1 st sheet and said 1 st sheetwiiich are unified by 
interlocking of fiber to 2nd sheet of heat slirink,with 
cleaning sheet which is formed to integral, 

Relatively small multiple first uneven part is formed by s 
urface to theabove-mentioned 1st sheet , cleaning sheet 
which forms second uneven part where theabove- 
mentioned 1st sheet entirety is large relatively and vis-a- 
vis andthe above-mentioned 2nd sheet densely makes 
feature. 

[Qaim 2] After laminating fiber web in one surface or 
both surfaces of mesh sheet of heat shrink, the 1st sheet 
is formed by interlocking unifying mesh sheet and fiber 
web, 

Heating said 1st sheet, it forms relatively small first unev 
en part in surface ofthe above-mentioned 1 st sheet by 
contracting mesh sheet, 

Partially connecting above-mentioned 1st sheet to 2nd sh 
eet of theheat shrink, after unifying, it heats above- 
mentioned 1st and 2nd sheet, it formsthe second uneven 
part where 1 st sheet entirety is large relatively by 
contracting the 2nd sheet, vis-a-vis 2nd sheet 
manufacturing method of cleaning sheet which densely 
ismade feature. 

[Qaim 3] After larninating fiber web in one surface or 
both surfaces of mesh sheet of heat shrink, thelst sheet 
is formed by interlocking unifying mesh sheet and fiber 
web, 



Partially connecting said 1st sheet to 2nd sheet of heat sh 



pTA*s Paterra(lm), Version 1.5 (There may be errors in the above trans lation. ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com TeI:800-430-5727) 



R2 



JP 93056902A Machine Translation 



rink, it unifies, 

Next, it heats with state which unifies above-mentioned 
1st sheet and 2nd sheet,it forms first uneven part and 
second uneven part simultaneously with theabove- 
mentioned mesh sheet and contracting 2nd sheet 
manufacturing method of cleaning sheetwhich densely 
is made feature. 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] As for this invention, it r 
egards cleaning sheet and its manufacturing method 
which are usedthe cleaning sheet where uneven part is 
formed to surface of sheet,especially, as cleaning sheet 
of commercial or domestic. 

[0002] 

[Prior Art] Generally, in cleaning sheet , tilings such as 
rags and chemical rag or other simple sheet whichare a 

fabric for cleaning of wet type or dry type which 
uses the woven fabric and nonwoven fabric etc. Or 
there are those etc of shape which bundles those of 
strandwhich is represented in mop, those, are widely 
used with the household, office, storefront, building 
and factory etc according tothe objective. 

[0003] There being those of sheet among these, it grants 
uneven part withthe embossing etc, improve those 
which densely with public knowledge , reliefare 
processed by inserting for example paper or nonwoven 
fabric with embossing roll have been informedthe bulk. 
But, there being this conventional cleaning sheet, when 
under existing of watery matter thelengthy it cannot 
maintain uneven part, tensile stress operates said sheet, 
there was a problem that maintenance of uneven part 
becomes difficult. 

[0004] In order to solve these problem, attaching gather 
by administeringthe stitching with yam which had 
elasticity in nonwoven fabric, technologywhich grants 
relief part is disclosed in Japan Unexamined Patent 
Publication Showa 64 -61546 disclosure. In addition, 
non-heat shrinking fiber and latent thermal crimp fiber 
which form nonwoven fabric partiallyare connected to 
Japan Unexamined Patent Publication Showa 61 - 
2 1 5754 disclosure and Japan Unexamined Patent 
Publication Hei 2 - 160962 disclosure , technology 
which reveals therelief part by heating is disclosed. 

[0005] 

[Problems to be Solved by the Invention] But, with tech 
nology of former which description above is done, 
retention of uneven part which was formed to sheet is 
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possible, butbecause bulk is not given in nonwoven 
fabric itself which forms the sheet, degrees of freedom 
of fiber is small, is entwined to satisfactory takesthe 
dust there is a problem that it is not possible densely, 
cannotcollect dust satisfactory. 

[0006] In addition, there is a problem that dust to which 
with technologyof the latter, as for non-heat shrinking 
fiber portion which forms sheet although thebulky 
uneven shape is revealed, that uneven shape which is 
revealed is small, is largerelatively is collected is not 
possible densely. Furthermore, with technology of the 
latter, non-heat shrinking fiber is done, to bestrong in 
portion which is formed with latent thermal crimp fiber 
interlocking becausethe degrees of freedom of fiber is 
small, there is a problem that in same wayas technology 
of former which description above is done, 
cannotdesignate collection of relatively large dust as 
satisfactory. On one hand, as for sheet where degrees 
of freedom of fiber is largewith bulky, generally, 
interlocking of constituent fiber is little, there isa 
problem that strength of cleaning sheet decreases 
considerably with this. 

[0007] Therefore, it is to offer cleaning sheet and its ma 
nufacturing method where objective ofthe this invention 
has specified strength, is superior in and dust-trapping 
ability. 

[0008] 

[Means to Solve the Problems] As for this invention, me 
sh sheet and fiber assembly is unified by interlocking of 
fiber 1st sheetwhich, partially connecting said 1st sheet 
to 2nd sheet of heat shrink, is formed tothe integral with 
cleaning sheet which, Relatively small multiple first 
uneven part is formed by surface to theabove-mentioned 
1st sheet , it is something which achieves theabove- 
mentioned objective by offering cleaning sheet which 
forms second uneven partwhere above-mentioned 1st 
sheet entirety is large relatively and vis-a-vis the and 
above-mentioned 2nd sheet densely makes feature. 

[0009] Tn addition, As for this invention, Above-mentio 
ned cleaning sheet, method which is produced ideally 
doing, fiber web was laminated in one surface or both 
surfaces of mesh sheet of heat shrink therear, 1 st sheet 
is formed by interlocking unifying mesh sheet and fiber 
web, Heating said 1 st sheet, in contracting mesh sheet 
to depend, Relatively small first uneven part is formed in 
surface of theabove-mentioned 1st sheet, above- 
mentioned 1st sheet partially isconnected to 2nd sheet of 
heat shrink and after unifying, theabove-mentioned 1 st 
and 2nd sheet is heated, second uneven part where 1 st 
sheet entirety is largerelatively by contracting 2nd sheet, 
vis-a-vis 2nd sheet is formed issomething which offers 
manufacturing method of cleaning sheet which densely 
is madefeature together. 
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[0010] Fiirtherrnore, As for this invention, Above-menti 
oned cleaning sheet, method which is produced ideally 
doing, fiber web was laminated in one surface or both 
surfaces of mesh sheet of heat shrink therear, 1st sheet 
is formed by interlocking unifying mesh sheet and fiber 
web, partially connecting said 1st sheet to 2nd sheet of 
heat shrink, it unifies^iext, it heats with state which 
unifies above-mentioned 1st sheet and 2nd sheet,the first 
uneven part and second uneven part simultaneously are 
formed are something whichoffers also manufacturing 
method of cleaning sheet which densely is made feature 
withthe above-mentioned mesh sheet and contracting 
2nd sheet . 



[001 1] Furthermore it stated in this invention " fiber ass 
embly " with interlocking of constituent fiber todisplay 
those which are done, " fiber web " with before 
constituent fiber receives theentangling, it points to thing. 
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[0012] 

[Work or Operations of the Invention] In cleaning sheet 
of this invention we depend, It was formed to cleaning 
sheet entirety with large second uneven part be able to 
collect therelati vely large dust, as relatively small dust 
can be collectedin fiber assembly it was formed with 
relatively small first uneven part , various dustcan be 
collected doing by in gap between constituent fiber with 
theentangling effect of fiber where degrees of freedom 
is high as entirety, or trap. Furthermore, because stiff 
and straight like hair and relatively long onesthe degrees 
of freedom of constituent fiber of 1st sheet is large, it 
can collect with theentangiement of fiber. 

[0013] 

[Working Example(s)] Below, referring to attached figu 
re, you explain Working Example of this invention 
indetail. As for Figure 1 with Working Example of this 
invention oblique view of cleaning sheet, Figure 2 
shows state which cuts off cleaning sheet which is 
shown inthe Figure 1 alongside line H-II sectional view , 
As for Figure 3 expanding cleaning sheet which is 
shown in Figure 2, asfor sectional view and Figure 4 
which it shows top view of meshwhich is used as mesh 
sheet, as for Figure 5 when producing cleaning 
sheetwhich is shown in Figure 4, conceptual constitution 
diagram of production equipment which is used forideal, 
as for Figure 6 top view of fiber assembly which is 
used as themesh sheet, as for Figure 7 it is a top view of 
porous film which is used asthe mesh sheet. 

[0014] As for cleaning sheet 10 of this working example, 
It shows in Figure 1 to Figure 4 as though, mesh sheet 
1 1 and fiber assembly 14 is unified by interlocking of 
fiber 1st sheet 12which, partially being connected said 
1s t sheet 12 by 2nd sheet 15 of heat shrink sheet, 
withthe cleaning sheet which was formed unify, 
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relatively small multiple first uneven part 14A, thel4B is 
formed by surface to above-mentioned 1 st sheet 1 2 
second uneven part lOAand 1 OB where above-mentioned 
1 st sheet 12 entirety is large relativelyvis-a-vis and 
above-mentioned 2nd sheet 15 are formed, denselymakes 
feature. 

[0015] 1st sheet/seat 12 is formed unifying fiber assembl 
y 14 of nonwoven fabric which is formed tothe one 
surface or both surfaces of mesh sheet 1 1 , with 
interlocking of fiberwithmteirningledstatewith 
interlocking between constituent fiber vis-a-vis said 
mesh sheet 1 1„ first uneven part 14A andthe 14B which 
are a relatively small relief with contraction ofthe mesh 
sheet 1 1 are formed in said 1st sheet/seat 12 . This way, 
as for nonwoven fabric which was formed with 
interlocking of the fiber, degrees of freedom of 
constituent fiber to become large fiber only melt 
adhesionor in comparison with nonwoven fabric which 
formed with only glueing,because entanglement retention 
of dust and said fiber becomes very high, it issuperior in 
dust-trapping ability. 

[0016] Furthermore, 1st sheet 12 partially is connected 
by one surface or both surfaces (With this working 
example one surface ) of the2nd sheet 1 5 of heat shrink, 
furthermore second uneven part 10A of large relief, 
thelOB is formed to 2nd sheet 15 in comparison with 
first uneven part 14A and thel4B with contraction of 
2nd sheet 1 5 of heat shrink as cleaning sheet entirety. 
Namely, relatively large second uneven part 10A and 1 OB 
relatively smallfirst uneven part 14A, 14B is formed in 
cleaning sheet 10. 

[00 1 7] Heat shrink mesh 1 la as above-mentioned mesh s 
heet 1 1, as though it shows in the Figure 4, is formed to 
lattice as entirety, types of firmer which forms fiber 
assembly 14, polyester, polyamide ,the polyolefin type , 
acrylic type or other thermoplastic fiber or those 
composite making fiber , is good with whichever ofthe 
acetate or other semisynthetic fiber , cuprammonium 
rayon, rayon or other regenerated fiber or cotton ( 
cotton) or other natural fiber. In addition, it is good 
even with those blending, weight, fineness, fiber 
length, cross section shape, degree of slip and 
strengthare decided, considering fabricability and cost 
etc corrprehensively,adjustiiig to use objective. 
Especially, as for weight before contracting in specified 
size, thething becomes 15 to 150 g/m2, it is suitable 
densely. When weight is smaller than 15 g/m2, 
necessary and sufficient degree of slip and strength 
tobe difficult to be acquired, when it uses, as cleaning 
sheet there to be apossibility feathering of doing, when 
it is larger than 150 g/m2,because it becomes 
disadvantageous in aspect of cost. 

[00 1 8] It has an influence also fineness of fiber assembl 
y 14 on interlocking, but the0.5 to 6.0 denier is suitable. 
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When it is thinner than 0.5 denier, web formation 
characteristic to become verybad, when it is thicker than 
6.0 denier, interlocking it is difficult todo because and 
also, retention of dust becomes bad It is possible to 
grant to fiber assembly 14 of nonwoven fabric, 
appropriately thesurface property improving, dust 
surfactant and oil which adsorb oraccording to, 
required function such as low tackiness adhesive or oil 
which grants theluster to surface which cleans. 

[0019] As mesh sheet 1 1, when it is desirable, to be able 
to use those of the heat skink, uses mesh 1 la as mesh 
sheet, polyolefin type ; Those which contract, 
polyester ;, and vinyl type and the vinylidene-based ; 
for example polyvinyl chloride , poly vinylidene chloride 
and polyamide ; for example nylon 6 and nylon 66etc, 
or those modified substance , mesh 1 1 a which such as 
forexarrplepolyemyleneterephthalate and polybutylene 
terephthalate such as for example polyethylene is 
formed with blend or other thermoplastic polymer, 
polypropylene and polybutene in uniaxial or biaxial 
directionaccording to necessary uneven shape. Or using 
filament which thermal contraction is done for at least 
one of warp yarn or weft yamwith above-mentioned 
polymer, mesh which weave or knit it doesbeing ideal, it 
decides appropriately with first uneven part 14A and 14B 
which it needs. 

[0020] As for mesh 1 la as mesh sheet 1 1, as for size an 
d wire diameter etc ofthe lattice, shape of relief part, 
considering extent and partial entanglementetc of fiber 
assembly of nonwoven fabric with contraction force , 
and shrinkage ratio it isnecessary to decide. Concretely, 
as for wire diameter, preferably 500 to 20 , 
furthermore preferably 200 to 100 , inaddition as for 
lattice shape is not limited, open pore surface area 4 to 
900 mm2 , furthermore is preferably 10 to 200 mm2. 
When lattice of mesh 1 la, namely, open pore surface 
area is large, when it islarger than 4 mm2, putting 
between mesh 1 la, fiber of thefiber assembly which 
exists in both surfaces putting between hole of mesh 1 la, 
in order fiber to be strong to do interlocking, it is easy to 
formthe raised part in hole portion of mesh 11a On 
one hand, lattice is small, when wire diameter is large, 
because thefiber of surface which mesh linearly exists 
and interlocking ofthe back surface fiber becomes many, 
is easy to form recessed part in contrast to thecase 
where it is a description above in hole portion of mesh 
11a. 

[0021] As 2nd sheet 15 of heat shrink, polyolefin type ;, 
polyester such as for example polyethylene , 
polypropylene and polybutene;, and vinyl type and 
vinylidene-based such as for example polyethylene 
terephthalate and polybutylene terephthalate; the for 
example polyvinyl chloride , poly vinylidene chloride 
and polyamide; for example nylon 6 and nylon 66 etc, 
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or thosemodified substance , or blend or other film sheet 
being ideal, those which are contracted in the uniaxial or 
biaxial direction necessary second uneven part 1 OA, 
according to shape of 10B, areselected appropriately. 

[0022] Thickness of said 2nd sheet 1 5, shape of relief p 
art, considering extent and partial connecting 
fabricability etc of fiber assembly of nonwoven fabric 
with the contraction force, and shrinkage ratio has 
necessity to decide, but those of thel 0 to 40 m extent 
are proper. If in addition, resin of said 2nd sheet 1 5, 
considering joining property of thefiber assembly 14 of 
nonwoven fabric which is connected, appropriately it 
should haveselected. Next, referring to Figure 5, you 
explain concerning embodiment wherethe production 
method of cleaning sheet which depends on this 
invention is desirable. 

[0023] That fiber of fiber web which is one side of mes 
h sheet 1 1 afterlarninating fiber web in one surface or 
both surfaces of mesh sheet 1 1 which heat shrink isdone, 
depending upon water stream in uniaxial or biaxial 
direction and fiber of fiber webwhich is other surface 
side, fiber and net yam of and fiber webthe interlocking 
are unified simultaneously, each fiber web with 
interlocking isdesignated as fiber assembly 14 of 
nonwoven fabric, portion of fiber assembly 14 of 
nonwoven fabric grants first uneven part 14A and 14B 
asthe entirety after that, fiber assembly 14 which is 
acquired,simultaneous with drying or separately from 
drying process by heat shrink doing mesh sheet 1 1 of 
heat shrink, forms 1st sheet 12. 

[0024] Furthermore, 2nd sheet 15 of heat shrink which 
heat shrink is done isconnected to uniaxial or biaxial 
direction in above-mentioned fiber assembly 14. 
adhesive there is a method which pattern coating fabric 
is done andthe heating * a method etc which is 
pressurized in at least one of the2nd sheet 1 5 and 
nonwoven fabric as joining method. When connecting 
with adhesive, when 2nd sheet 15 of heat shrink heat 
slirinkdoing, when it is necessary to use adhesive which 
possesses sufficient adhesion strengthwhich is not 
release simultaneously, stability for processing 
theadhesive blot does not put out to unjoined surface 
side of fiber assembly 14 of thenonwoven fabric, it is 
necessary densely. Heating * with method which is 
pressurized, material whichwith fiber assembly 14 of 
2nd sheet 15 and nonwoven fabric is connected mutually 
withthe melt adhesion or anchoring effect is selected is 
necessary densely. As for connecting pattern, setting is 
possible with embossing roll Concretely, there is a 
heat embossing system and a ultrasonic embossing 
system, if, but with fabrication speed andthe material 
appropriately it should have selected With connecting 
any after connecting, in those which unify the 1 st sheet 
1 2 and 2nd sheet 1 5 it treats with suitable temperature 
and time. Those condition differ in 2nd sheet 15 of 
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heat shrink, but in order to becomethe shrinkage ratio in 
order to obtain second uneven part 1 OA and 1 OB which 
arc needecMfit should have set However, as for 2nd 
sheet 15, from temperature which mesh sheet 1 1 
contractscan control contraction with low temperature 
region densely is desirable, pattern of embossing is 
good even with continuous line and, it isgood even with 
dot pattern of discontinuous. However, as for size of 
pattern where one is surroundedit is large in comparison 
with first uneven part 14A and 14B which are givento 
fiber assembly 14 by mesh sheet 11 it is necessary 
densely. In addition, parallel line or those of shape 
which is close to thatthe mutual spacing are larger than 
first uneven part 14Aand 14B, it isnecessary densely. In 
this case width of line or dot which forms embossed 
patternthe 0. 1 to 5 mm is desirable. When it is thinner 
than this, bonding strength becomes weak when and, it 
isthick, decreases it means that effective surface area as 
cleaning sheet. 

[0025] In order heat treatment in order to grant first une 
ven part 14A and 14B which aresmail to fiber assembly 
14 of nonwoven fabric relatively, furthermore, to 
designatethe heat treatment in order to grant relatively 
large second uneven part 1 OA and 1 OB asone time, in 
order both second uneven part 1 OA, 1 0 type B condition 
to become sizeof objective in treatment temperature, it is 
necessaiytoadjiisteachski^ In 
this case, in order second uneven part 10A of size of 
objective, to obtainlO type B condition, it is necessary to 
deduct amount which fiber assembly 14of nonwoven 
fabric contracts, 

[0026] With continuous connecting sheet state, case wh 
ere it contracts in the flow direction, it becomes point 
where inlet side of heat-treated part and rate 
differenceof outlet side are important. Namely, when 
tension is large in comparison with shrinkage stress , 
the shrinkage ratio becomes something which is close to 
speed ratio front and back. Next, embodiment of 
manufacturing method of cleaning sheet of this 
invention is shown in theFigure 5. From each one of 
carding machine 21 A and 21B which make fiber web 
thefiber web, through extending roll 22 in continuous, it 
is drawn out. 

[0027] On one hand, roll 23 of mesh sheet 1 1 is arrange 
d between carding machine 2 1 A andthe 2 IB, mesh 
sheet 1 1 is drawn out by extending roll 25 . And, with 
above-mentioned extending roll 22 , fiber web piles up 
in both surfacesof mesh sheet 1 1 and is brought 
together, is conveyed to water needling equipment 26. 
As here, fiber of fiber web mesh sheet 1 1 and 
interlocking is done withthe water jet stream , 
interlocking unifying fiber web 14 which is in both 
surfaces of themesh sheet 1 1, it draws up fiber 
assembly 14. 
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[0028] After that, fiber assembly 14 is done, passing by 
nip roll 27, being carried inthe heater 28 in order it dries 
and to contract and, heat treatment. With this heat 
treatment , first uneven part 14A and 14B are formed in 
1st sheet 12. And, passing by nip roll 29, you repeat 1st 
sheet 12 which first uneven part 14Aandthe 14Bis 
granted, with 2nd sheet 15 of heat shrink which is 
suppliedfrom roll with nip roll 30 and can be brought 
together. 2nd sheet 15 of 1st sheet 12 and heat shrink 
partially is connected after that, by ultrasonic 
embossing unit 31 A and 31 B . 

[0029] 1st sheet 12 and 2nd sheet 15 which are connect 
ed, passing by nip roll 32, arecarried in heater 33, are 
administered heat treatment and second uneven part 10A 
and the 1 OB are granted. After heat treatment, it passes 
by nip roll 34, with winder 35, retracts the cleaning 
sheet 10 with windup roll 36 . In this case, it cuts off in 
specified length not to retract in roll36,the according 
to need tucks and is good packing. 

[0030] Furthermore thermal processing equipment 28 m 
ay be something which is heated not to besomething 
which is always needed, with only heater 33. Next, you 
explain on basis of concrete working article, concerning 
thecleaning sheet of this invention. 

Working article 1 

Polyester fiber 1.5 denier and 51 mm web of weight 10 
g/m2 was formed with thecard of conventional method, 
web lapping (not shown) was done in 5 layers (weight 
50 g/m2), thebiaxial of polypropylene mesh (open pore 
surface area : 1 00 mm2 / wire diameter :0.2 mm/ shape : 
square) which is contracted after in intermediate 
layerlaminating said web in top and bottom layers, 
interlocking was done with water needling. At that 
occasion, water pressure of water needling did 40 
kg/cm2 and nozzle pitchwith 1.6 mm and velocity 5 
nVmin . after that, satisfactory it dried with 100 °C, 
contractingthe mesh 1 1 a doing with hot air of 1 40 °C 
by 60 second heat treatment, first uneven part 14A ofthe 
shrinkage ratio approximately 1 0 %, it drew up 1 st sheet 
12 which possessesthe 1 4B. biaxially shrunk sheet 
(thickness : 1 5 ) of polypropylene was superposed to 
this 1st sheet 12 as 2nd sheet 15 ofthe heat shrink, with 
ultrasonic embossing one edge joining and integration did 
with diamond shape pattern ofthe 30 mm and 30 °, 30 
second heat treatment was done with 100 °C and 
theshrinkage ratio acquired cleaning sheet 10 of 
approximately 10 % 
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[003 1 ] Comparative article 

Polyester fiber 1.5 denier and 51 mm web of weight 10 
g/rn2 was formed with thecard of conventional method, 
web in 10 layers (weight 100 g/m2) lapping (not shown) 
after doing, theinterlocking was done with water 
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needling. At that occasion, water pressure of water 
needling did 40 kg/cm2 and nozzle pitchwith 1.6 mm 
and speed 5 nVmin . after that, satisfactory it dried 
with 100 °C and acquiredthe cleaning sheet. 

[0032] Furthermore it calculated heat shrinkage ratio fro 
m formula below. 

Heat shrinkage ratio (%)=((X- Y)/X) X100 

In above Formula, as for X with length of one edge bef 
ore thethermal contraction, as for Y it is a length of one 
edge after thermal contraction. It cleans making use of 
above-mentioned working article, and comparative 
article showsthe result of respective trapping ability in 
below-mentioned Table 1. 

[0033] 

[Table 1] 



.dbl circ. ; satisfactory .circ.: normally 

; X which is inferior a little; it is inferior 

As been clear from above-mentioned Table 1 , according 
to this working artide,by comparison with comparative 
article, like of course, bread dust it can cleanthe dust of 
wide range where relatively large garbage and 
thetrapping it does cotton dust, at same time like hair 
long ones thetrapping it is possible with stiff and straight, 
there is not a conventional cleaning sheet (comparative ' 
article) . 

[0034] Working article 2 

Polyester fiber 1.5 denier and 51 mm web of weight 10 
g/m2 was formed with thecard of conventional method, 
web lapping (not shown) was done in 5 layers (weight 
50 g/m2),furthermore rayon fiber 1.5 denier and 50 mm 
web of weight 10 g/m2 was formedwith card of 
conventional method, web lapping (not shown) was 
done in the5 layers (weight 50 gfafi), dual shaft of 
respective polypropylene mesh (open pore surface area 
: 100 mm2 / wire diameter :0.2 mm/ shape : square) 
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which is contractedafter in intermediate layer laminating 
said web in top and bottom layers, interlocking wasdone 
with water needling. At that occasion, water pressure 
of water needling did 40 kg/cm2 and nozzle pitchwith 
1 .6 mm and velocity 5 nVmin . after that, 
satisfactory it dried with 100 °C, spray painting itdid 
hydrophiiicization oil on surface which is formed with 
polyester liber as thehumectant. Next, contracting mesh 
1 la with hot air of 140 °C 60 second heat treatment 
-Sdue to especially, first uneven part 14A of slirinkage 
ratio approximately 10 %, it madethe 1st sheet 12 which 
possesses 14B. biaxially shrunk sheet (thickness : 15 ) 
of polypropylene was superposed as surface and 2nd 
sheetwhich are formed with rayon of this 1st sheet 14, 
with ultrasonic embossing theone edge joining and 
integration did with diamond shape pattern of 30 mm 
and 30 °, the30 second heat treatment was done with 
100 °C and shrinkage ratio acquired cleaning sheet 10 
ofapproximately 10 %. 
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[0035] Quite satisfactory water absorbancy is granted ac 
cording to working article 2, ^comparison with 
working article 1 densely to be possible, water 
absorbancy is giventhe trapping ability of dust without 
decreasing it is possible densely, this invention gist of 
this invention is various shape-variable in range which 
doesnot deviate without in Working Example which 
description above is donebeing limited, for example 
mesh sheet 1 1 doing, That is shown in Figure 6 it seems, 
Also thing which uses mesh sheet 1 lb which consists of 
fiber assembly to do, As mesh sheet 1 lb which consists 
of this fiber assembly ethylene, propylene, buteneor 
other monoolefln polymer and copolymer, high density 
polyethylene , Such as low density polyethylene , linear 
low density polyethylene , polypropylene, ethylene- 
propylene copolymer and ethylene * vinyl acetate 
copolymer, latent thermal crimp fiber which thecrimp 
reveals by fiber of heat shrink which consists of 
polyethylene terephthalate ,the polyburylene terephthalate 
or other ester type polymer and copolymer , polyvinyl 
chloride , poly vinylidene chloride or other vinyl 
copolymer, nylon 6, nylon 66 or other polyamide 
polymer and copolymer , acrylonitrile polymer and 
copolymer orthese blend, or fact that it is heated, in 
addition, from these itis constituted blend and those fiber 
are unified mutually with theintermingled state, mesh 
sheet 1 lb which consists of this fiber assembly 
arranging constituent fiber of thefiber web which 
consists of latent thermal crimp fiber with high speed 
fluid flow body, or gas stream into shape of net, obtains 
mesh sheet 1 lb which possesses theopen pore of net. 
Or sheet which is formed latent thermal crimp fiber 
mutually by interlocking doing isacquired by granting 
open hole 1 8 with notch . 

[0036] Fiuthermore, making use of porous film 1 1c whi 
ch possesses kind of open porewhich is shown in 
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Figure 7 as mesh sheet, it is good, this porous film i lc 
isformed with above-mentioned polymer and those 
which grant open porewith notch etc can use film which 
is contracted in single shaft or dual shaft. In addition, 
porous film l lc of heat shrink which possesses fiber 
assembly l lb and theopen pore which use latent 
thermal crimp fiber, as though it shows in Figure 6 and 
Figure 7, lias beengranted open pore with open hole 1 8 
as entirety. 

[0037] As mesh sheet 1 1, when fiber assembly lib of 1 
atent thermal crimp fiber which description aboveis done 
and porous film 1 1 c is used, open pore most as for 
spacing of theplace where it lias approached, 2 to 20 
mm , furthermore is preferably 4 to 1 0 mmdesirably In 
addition, especially it does not limit open pore shape, 
open pore surface area 10 to 2000 mm2 , furthermore is 
preferably 50 to 500 mm2. 

[0038] 

[Effects of the Invention] Cleaning sheet of this inventio 
n has predetermined strength, is superior in and 
thedust-trapping ability, hi addition, cleaning sheet 
decreases amount of finish which coating fabric isdone 
with this invention , conventional dust adsorption 
strength by comparison with cleaning sheet 
whichdepends on oil it is possible densely. Therefore, 
oil moving to cleaning surface, it causes property 
change andcolor change to cleaning surface, also 
movement or other problem to hand of the oil holds 
down to minimum it is possible densely 

[0039] Furthermore, according to nmufacturing metho 
d of cleaning sheet of this invention, theabove- 
mentioned cleaning sheet can be produced ideally. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a oblique view of cleaning sheet with Wo 
rking Example of this invention. 

[Figure 2] Cutting off cleaning sheet which is shown in 
Figure 1 alongside line n-H ? it is a sectional view which 
shows state. 

[Figure 3] Expanding cleaning sheet which is shown in F 
igure 2, it is a sectional view whichit shows. 

[Figure 4] It is a top view of mesh which is used as mes 
h sheet. 

[Figure 5] When producing cleaning sheet which is sho 
wn in Figure 4, it is a conceptual constitution diagram 
ofthe production equipment which is used for ideal. 

[Figure 6] It is a top view of fiber assembly which is use 
das mesh sheet. 
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[Figure 7] It is a top view of porous film which is used a 
s mesh sheet. 

[Explanation of Reference Signs in Drawings] 

10 cleaning sheet 
10A 2nd projection 
10B 2nd recess 

1 1 mesh sheet 

12 1st sheet 

14 fiber assembly 
14A 1st projection 
14B 1st recess 

15 2nd sheet 
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[Figure 4] 
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